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ABSTRACT : PROBLEM TO BE SOLVED: To provide a piezoelectric element for an injector having 
small consumption of energy and high-speed responsiveness. 

SOLUTION: This stack type piezoelectric element 1 is housed in an injector, Side 
electrodes 31 , 32 are disposed on the side of the piezoelectric element 1 . External 
electrodes 4 for electric conducting with the outside are disposed on the side electrodes 
31 , 32. The external electrodes 4 are formed by a core material 40 and a metallic coating 
42 covering at least a part of the material 40, and joined to the side electrodes 31 , 32. The 
electric specific resistance of the core material 40 is above 5x10-6 (Q.cm) and the 
electric specific resistance of the metallic coating 42 is below the half of that of the core 
material 40. 
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[0042] _bte«t^t£0-f >>'x 7 9 5?>mi)if$imz 
Mmt*. H5(C^-r^.T'{±, 3^5 4 5 4 

1 tflXO zs— h ffi 5 4 3 a (C g t# L T )- P - > ^- h 

5 4 3£mi£L, SE^-h544*^LT^ft, flj 
MM 5 7 li, U 7 -f X 5 6 1 fe«fc^-9-7"3f 'J 7 
-r X 5 6 2 Sr-frL TSE3ISS 5 5 5 hSil L Ti3 0 . y 

x;wx- h n 5 6 a. mmm 5 7 rtw^E* t x x y > 

X 5 5 4 <Ktt®n Sr^ttT , 1STL 5 5 3* LT >- > 

ft, 

[0043] . yX/l-x- ]Ol 5 6 $rH# 

$-y:ftB^C(i. tx/77+iX-^ 5 S^Em^K^r 
1 ic y - Ktt 5 S 6 ft ^ LT ^E ft EPSlI L . Em<*^7- 
5 1 ftfll'<*5 5 5W<7-*tC}5iLT#R$-^ft,. -Tft 
L . fx V h"X h > 5 8 2 <7.)o v H 5 S 3 # , H 1^ — > 
iff- 1-54 3 tcMft±7f^> - l-ffi 5 4 3 a (C^'tf L T 
I^c#f*c54 1 ft}f LTtfT KU->^-N54 3*i 
JR L , acv >T. 5 4 1 ftT^iOv— M544 a.«C 
iif $*TJSE^- h 5 4 4 ftKUrf ft. IWcJ: 0 , 

mmm 5 7 vismm 557 tzmm l . y -f > ^ y 7 < 

X 5 6 1 is J; 5 4 2 ft«T«S«^aj-Tft ifctc 
«t 0 , frJWS 5 7 ^EjMRT*-* . 
[ 0 0 4 4 ] iXfc , y X/l -- I- /L 5 6 ft $ if ft H# 
h*xv'7^fiX--S' 5 SOEMikm? 1 (cEpjn 
ntEftfiT^-ttl,, :iU:|fv>. Emfcm^FlWW 
ffi LT . fxXb'X I- > 5 8 2 ^5 5 5 <F>> <^ij 
tC j; oT ±# L . 5 4 1 tCia E^- 1-544 <7)±|»] 
&<7.)?4E73>'^ffl-rft„ -c LT, #*5 4 1 A J T^<7.)> 
-M544 aA^^iLTiSE^- 1-544 ftHScL. 
S ^>tc, ±7J^i-- hW5 4 3 atC^LT KU— >-jK 
-1-543 ftffliT*- ft , CiKCj: 0 • *WS 5 7 
5 4 2 ft tf- L TiSEilSS 5 5 5 L. ^ A \) 7 

-f x 5 6 1 ft&T*s£A-$-fti«Eemt «t o . MimM 5 7 
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roo45] mmm 5 1 0 7^x562^^1- l 
t 5 5 5 1 a< -#31 l t t ■>& t^ih , mwm 5 7 

. l-Zii. ;A 4 y% 0 7 l X 5 6 1 k -9-7'.+ 'J 7 -f X 5 6 2 

<7)W^r*» ^ k fcfc h , Sot, $j 

'J > ^ 5 5 4 rm&Wmm&MfflSt 9 5 5 6 c7)»ff 

J; 0 , SX/1-- H/l 5 6 £iS^->#H::IS#*-£T . M£l 
ntttSr f^itf & ^ k S , 

[0046] *m<7)imiz~o$mm~tz> , xmtz&^T 
ti . ±im$r>mm4 a$s«4 0 1 ±m,WM4 2 1 i 0 

4 , bp*>, ±ie<ork < , ,ir^4 o^msve^jtsiitii 

, 7 2 \ 1 0 " 6 ( Q • c m ) X'h ~> X 5 \ 1 0 - 6 ( Q 

■ cm) J: 0 L^miziz^^ >it&tam^^ix^i > c % 

(.1. mmm<nfm^*/u¥—tf#mz±z <%~>x it 

[ 0 0 4 7 ] — Jf, tSK4 2fi, -fc^SyftJtffiK 
>'/ 1 . 6 x 1 0-M Q • c m ) X'fo 0 . +fi%m.%\5M 
fx£WlTi>S e ^ffytz^h. ZCMMM4 2 £ ±»E; 
W4 0 ('MS "f 4 ^ £ tc J: o T , 1®84 0 ^g^ftsf 
1x*f* 3 OT\ ^gI5m®4 ^ttc^ttjUWfeiitt^Tcfit: 
ffl±"*-*. ZWzlh. ngC^ffi4£7)mS\J£l5ttCj:r>T?B 
#$ft£x*;i^-£|£M$.£s - k=&>"C# . mmfcm 
T- 1 ^ffc^MSx 7wi Jf— * fp/ w & d t tfX'% h , 

[0048] *MT-{i, ±!E -f > > x ^ ^ 5 *J?K >T± 
Ifif^ffl Sr.^flWtcM^ L ^ , BP*, , ±lfiJEm*«^ 1 
fliilc. ^MMM4 2*^"S-r^W4 O/if+T'^L^I- 

t , eesmmb^ i m.tHMmvE.wmttm&iMiJ > 
> : x. 7*5 izmm l , m&ftx'j >>'x ? ? 5 sr^ts$ 

[0049] ffiiss. itmnho, m*>wasKm&s 

U S 3 0 4^t«k 0* ») . ^mWJ-Lffiit//7 2 x 10"« 
(Q • cm) em&zlt, iIfl.74^-;4>'7. 2mJ 

S U S 3 0 4 ««Bff(c .1.6 x 1 0- 6 ( Q • cm ) <7J 
^ i 04^.^fe^*r^^^(c{±. ffl»x* 
^r - * f 0 . 6 rn J t o . JfctC . 110 WT «C*' 

[0050] io«jlb!r»iittj5,ii« i :> iz, 1 sV 3.9 
7 5 tz^m^Emfem^ 1 2r fflv >iUi", JEHftS^&iiJ 

o, jsafis^etsix^^ffl^rfig^-f > >' x ^ ^ k 



LTSUS 3 0 4arfflnT^-g.OT, 'C<7^\W3&§ifi5 
0 0 M P a k*t2b*fiK<»>Jf iatt** L T 

v •> S , ff) tzib , BEXHGtfF- 1 OWitCiiiffi: "T -2. IR<J5 W 
&&£faJL£it&Zbtf : X'$$>, 4:0|TU. ± 

iE£or t < s«4 0 1 £mm&4 2 1 ?>miz , zti ^ 

®^Zft±Z&&tz#>C0Tim$:ft&2itX^&„ Z 

[0052] mmmm2 

4, ^<?Mcoffim.iimffimmmi tmnx'$>&* im<n 
*Mmw&3 1 , 3 2miz&mt &m<7)Mz-&B&m4 

2 2rifeL7ttc02rffli>^r. 

[00 5 3]Sff40i:Uii, B2mm, JSS0. 0 

fT-ffiWff*g , 4 2k LT y arjfet tz , 

:»4I««4 2 i^^HSW 1 k IrI t <? 4f 

T'J>4„ 

[0054] ix , ^mx'ii, ±m\-mmm4 zm*: 

*^***tt8^j3 5£IBivt«£U:. BP*,. ± 

iefMffi«fi6 3 1.32 co_uz±imn&m#m s 5 zm. 

ffiL, wil^^LT±ie?NfP^g4ar*|-^L^. ^mtt 
tS*lfJ3 5kLT{i. As 8 0%. x^v.^fflBl2 0 

° 0 £*)%&mmm£m^tz. 

[0055] z^m^izi±, ±mmw&mmm35iz9\- 

iWW4±(c»iSSiifeliy "/*#*K£i-4tf>T. IPJS 
«SE3 1 , 3 2 kSM4 0X(i-^JKSS4 2kO#MT' 
0^i«f^-fttJ;4«mStS; ^li^^WSJ^- 
4Ck//T-^^>, Ztifc, ^t:ffilMflf«Att 
$-[&I±$-*S^k**T-#^. <-«fl!l{i^Siff»Jl kP3 
««#fflS!)Wf>iiS, j^. *WTtt. 2Smixtf*SiJ 
2: m W>. «BS«ffi t ^MB5«ffiS:ffi-^r 4 M(coi >TI£tE 

[0056] mm^m.Ms 

H 7 (c^-rr k < . HStel»J 2 tctJ(t4#m 
ttffi*M3 5<0S»«JB*3a3ELJt«T*ft. BP*,. R 

mc^f r k < , !±mm 1 1 ^off^^icfc v^tw^w 
i?z» 't^mimmmm2tmmxhh, zomsiz 

J4 . EWttm? 1 «ff*tc J; 0 WBttfiHtJW 3 5 (2 ft-^- 

§ ft 4 jetj ««rf 4 £ k , mm&mmm 35^ 

[0057] MWJ.f9ij4 

*m<4 . h s tc^t-r k < , ^gpmi64 k Lxmtz m 
wzE&tem?iiz^xtm~?z>. bp*>. matcsrr 
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z't < . ^'m«4 tlx. am-tf* o . 3 

mmtttttrs US304J: ») sfi:*®tf<7 )&B9£f*K: . H 

t&fwn i . 2 1 n cm* ■■> %&&mm4 2 * 

h, zcr^^izlt, *hffiBff4£>£#>&9ft£'.l'3<'9' 
hZt tfX'% . i 0 3 > ' V I- $:EE«fl*F Sr»* C k 

[00 5s] mmmm5 

*«. H9(^^-.rt <. ±ie^a>'CS64 k ixjfcffi. 
pMttzm^tzmx°&&„ m*>, mmmimtmm^ 

izws l xms i?~, %<7>mmmmM4 t mmx-$> 
h, z<m&, n%nmm4izttix, mmafrbmm.'& 

mizttix. ^m&4&®%i,zi%ffi-f&tz£>, 

[00 5 9] mmmmme 

#fajf J: .1110 tc^-rr k < . X U v h 4 9 it§ <ntvu 
WM4 ztm Ltzwxh & , ap-fe . safe^BM 2 1 mm 

ztizmmmzmms 5 izx K>mmmm 31. 321c 

[0060] Z\<r>m-&\,Zi£, 7. >.) h 4 9 a-ISftS £ k 

t=± o^m®4 izBtmfr hmm.^ntzitt z t & 

ftrt-& - k . m^^^^WJ-r^ k 

s„ 

[0061] mmmmi 

mizmmi timx*$, h , hp , sos^spj 2 k h«<z> 

&W4 0 kifeWfiH 4 2 J: D&&«4fro$Mm&4 & , 
0jSP4 7 k£SC4 S£3^KfStt»RKl£ff3LTJl^ 
fc. *LT. £ilSrSS«ttJg*1PJ3 5fc:<fc9fl!IBSM3 
1, 3 2±tjt&L^„ ?hgflTCS4kffl!lS%&3 
1. 3 2k«Cfc^TJi, *«ffi£tfS!l3 5$:ISira$r 

mmx*$>z>. 

[00 62] Z<r>t§£lz i> , 9|£|HE&4 CJ&KS#>&£fe 
tttt 4 £ k , ElftSf 1 <75iWWr<3JE 

Jizmm-t-zzb&x't fiaw^swaw 

&£k#T'£S« ifc. #«ttJg«#J 3 5 SrESdSEi: < 5E 
T", ^MB5«« 4 k ffliSSffi 3 1, 3 2t<om 

&&mmzx'$&« 

[oo63] ,012 c^-rr k < . n^mm 4 <r> 
iJjgP4 ventre. j±m**^)(iwa^i*]kiE3E-r^^- 

|p]^^. >J -y 1-4 9 *rfStt& i k i>T'& h ,. -1 ^)*i^(C 



[0 0 64] Xtt^Bm8 

1 3 iZTH-tZb < . mmziklffcA \t h 4 9 

«. mtmmm2t trntamA o k*atsa4 2 «t 0 

U v 1-4 9 -c L T . iiL*±le.X U -/ h wia 

fcfiat*-* J: '3 t2^>tffiLfetJ?«ttSNR'J 3 5 (cj; 0 

fpjffim®3i, 3 2±ic«^Lfc. znmimmmm 

2 k H«TA ;«^:t. ±EkH«^ffl«fca 
*f#2»;k^'T'-§-S, 

[0 06 5] ,^»5S.f?!l9 
*<5iJ(±ll 1 4 IZTjk-tZ't < . MffiBtiSMl CSttft*« 
^J^gPmTI 4 (C & t, >T , * ^ >iljffi 4 7 k 4 8 Sr $W> 

«i. #ttf>w«ai4 8{=«joTsi«ttffi«ffj3 szmmi 
x^mrn4^m^iti, ^<7>m$. mtmmm2tm 
mx*$>&» zvm&izi*. iMtmmmmMtm^ 

[n®f.)fsm^ira] 

[01 ] «SJ[«J1 t*itt&. ffflEf^^^ffijatSr* 

[02 ] Htfi^JSCT 1 tw^ttS , EtM?«Sll« 

[03] Hlg^jSM 1 . ( a ) . ( b ) -feo 

E«* k rt gP«ffi/t^TM0 . ( c ) EMM k m 
« k ^)SiJBWS:^-r^«SB30 ... 

[04 ] mmmmm 1 . < > -ssx. ? tommn 
mm, 

[05 ] mmmmm2 tfctts , E«fi*F<a«rtSr* 

[06] .^«6JP1J 2 fc*»t & , E«f*Sff O#^0, 
[07] «f^.«3(cfc{ts, fire**^>»SEL 
[08] ^Mff»J4tCi5(t&, E«#^co$4ll0, 
[09] ^Jfe^JSM 5 {343ttS . ff«*«-?iO*WI0, 
[010] 9a»faBM 6 (cfcltS , EmsfH^MH 

0. 

[011] ^Mff;WJ7(cfc(t^, E«««^^^?S 

0, 

[012] m^jffiPi 7 , mmwgmfcm^c') 
mmm* 

[0i3] ^Mfflwjs^fc^t^,, mm.»m^cr>mm 
0. 

[014] H«3^Sii?«9KtJtt-&. Em^^mti 

0. 

i . . . Em*^. 

11... E««. 

21, 2 2. . . ftftPE&JB. 

3 1... fRJlffi^ffi, 

3 2. . . IS2ffflMMJl. 
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